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MECHANIZATION AND THE USE OF LABOR ON FARMS 


Tables and Charts Presented by Sherman E. Johnson, 

and R, S. Kifer, Division of Farm Management and Costs, 
Bureau of Agricultural Economics, at the Hearings Before 
the Civil Liberties Committee, May 10, 1940. 
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Tractors on Farms, July 1, 1938 


Sales of Selected Tvyes of Farm Houinvment 19349 
Horses and Mules on Farms Decrease 

Horses and Mules, Number on Farms 1915-1939 
Rural Blectrification 


Percentage of All Farms Receiving Electric Service 1938 


labor Used Per Acre to Produce Wheat and Oats by Areas at 
Different Periods 1909-1936 


labor Used in Producing Wheat by Areas 1909-1936 
labor Used in Producing Oats by Areas 1909-1936 


Labor Used Per Acre to Produce Corn and Cotton by Areas at 
Different Periods 1909-1936 


labor Used Per Acre Producing Cotton in Major Areas 1907-1911, 
1933-1936 


Labor Used Per Acre to Produce Potatoes 


Efficiency in the Use of Labor on Farms in Relation to the 
Size of the Agricultural Enterprise 


Relation of Rhee ides in Agriculture to the Size of the 
Agricultural Enterprise, 
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Relation of Enplovment in Agriculture to Arricultural 
Production 


Chenges in Labor Used in Particular Areas 
Changes in the Small Grain Area 

Index of Zmnlovment by Areas 

Gembines Harvest Grain in All Areas 

Percentage of Wheat Harvested with Combine 1938 
Labor on a 3°0-scre Central Kansas Farm bv Weeks 
Changes in Labor Used in the Corn Belt 


Percentage of Acreage of Corn for Grain Harvected with 
Mechanical Field Pickor 19%6 


Chanses in Size and Numbers of Farms 


Percent of Farms of Different Sizes in the United States 
and in Selected Areas 1920-1935 
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Crop Acres Per Farm Selected Areas 
Mechanization Increeses Size of Farms 


Number of Onerating Units Necessary Assuning Various Levels 
of Operating Efficiency 


The Influence of Mechanization on Farm Emolovment 


Farn Ermmloyment, Average Annual Number: of Rersons Emloved 
in the United States, 1930-1939 
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THE USE OF MACHINERY AND LABOR ON FARMS 


The use of equipment and mechanical power on farms in the United 
States has tremendously increased efficiency in the use of farm labor, 

The saving in time on farm work resulting from the use of tractors, trac- 
tor equipment, motortrucks, and electrical devices has reduced the need 
for workers partimlarly in some lines of production and in some areas, 
For instance in 1880, about 17 hours were expended in producing an acre 
of wheat and 129 hours were expended per 100 bushels of grain, In 19380 
the average labor expended was nearer 7 hours per acre and 49 hours per 
lOO bushels, In that 50-year period changes in methods of growing and 
harvesting com reduced the amount of labor required for corn production 
about 20 hours per acre and 76 hours per 100 bushels, We usually consider 
that the methods of producing cotton have not changed but the time spent 
on cotton decreased about 34 hours per acre and 69 hours per bale.in the 
same 50-year period, 

Not all of this change can be attributed to mechanization as we 
know it today, The shifting of producing areas into the prairie sections, 
and the use of large scale horse-drawn equipment was effective in reducing 
labor before tractors came into use, So long as the agricultural industry 
was expanding the numbers employed were not particularly affected by labor- 
saving devices, but when the industry ceased to expand, oxcess farm popula- 
tion became more serious, Agriculture in 1939 probably employed 500,000 
fewer people than in 1930 and the end is not yet, The use of known tech- 
niques will release mny more workers and we have no reason to expect that 
technical improvement will not continue, 

The following exhibits show the influence of mechanization on the 


use of labor on farms and provide a basis for anticipating further changes, 
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Tractor Use Increases Steadily 


Development of the standard tractor changed the method of doing 
work in the small grain producing areas, Tractor numbers on farms in- 
creased from an insignificant number in 1915 to about 900,000 in 1930, 
These were mostly either the standard type or crawler tractors, Some 
standard tractors were used in the Corn Belt particularly on the large 
farms, but with the development of the general purpose tractor, and 

“especially with the addition of pneumatic tires, the use of tractors and 
mechanical equipment increased rapidly in the Corn Belt and in the Eastern 
States, About 85 percent of the tractors sold in the United States in 
1939 were general purpose tractors and nearly all of these were equipped 
with rubber tiros, Probably about 1,600,000 tractors were on farms in 
1939, Further improvements in the design of tractors and the adaptation 
of tractors to a wider variety of uses will further increase thoir useful- 
ness, If the small tractor proves to be economical in the Eastern and 
Southeastern States tractor numbers might increase markedly in the noxt 
10 years, 


The effectiveness of tractors in labor displacement is partly the 
result of speeding up the rate of doing the work because of more power 
and greater speed, but perhaps more important is the use of new machines 
especially adapted for tractors, 


Small tractors and equipment for farms with a relatively small 
crop acreage have extended the influence of mechanization to general 
farming areas and other areas of small farms, In 1939 (table 1), 98,000 
tractor-drawn moldboard plows were sold in the United States, Sixty-five 
percent of these were 2-bottom plows and 24 percent were l-bottom plows, 
The bulk of sales was in tho smaller sizes, Of 70,000 tractor-drawn culti- 
vators, 66,000 were of 2-row size, A small proportion of the tillage imple- 


- 


ments was of the large sizes. 


Harvesting equipment has been effective in displacing labor, Sales 
of grain combines exceeded sales of binders, Small combines, with a work- 
oe weer Of GO veer Or sess: made up GO percent of sales in 1929, This 
indicates an increasing use of combines in areas where acreages are smaller 
than in the small-grain producing States, Corn: picker sales exceeded sales 
ope corm binders, 


a Ye Ee Nm NE A a NS Oe ee tere 


source of data: Estimates 1915-24 except 1920 from Joncs, Fred R.,, 
Farm Gas Engines ond Tractors; 1920 and 1930 from U. S, Census; 1925-37 
from estimates of Farm Equipment Institute as reported in report A-9, 

1 


National Research Project of Works Progress Administration; 1938.39 
trom Farm Implement News, July 8, 1939. 
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Table l. Sales of Selected Tynes of Farm Equipment for 
Use in the United States, 1923-1939 
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Tractors : Combines; : : ' 
Year ee types: General : all sera dav te CoOrn :Tractor—drawn: Tractor mold—: 
a purpose sizes binders } nickers : cultivators : board nlows _ 
Pi nsandes See ee eee Thousands: Tho Thousands: Thousands Thousands 
ie, 1h i None. 54 
192k. aie. 2 TORN Yi: 41 
P95. RIG: Ly Lee 2 : 54 
Ce eo. an 6 ee 6 66 
1927. 156 ll Bee ‘ae ar pik 
1928. 100 18 ae ae git aie i 80 
1929. 155 20 ns a 25 ; 91 
1930, 128 LT ct ee | TOU: 41 ; 8h 
L/ : : : : : 
es) ig Sb Sh de ee eae a Merge BS : 56 
eo my Loa peed sf) Vey ee aR Onegin) 110 
mS eS) LRU | ae Rat wy, 126 14.0 
iS No) < er cis aa ae ek 88 107 
Bee tr Pa a BLS AG. es Trae. 70 98 


Data from U. S. Denartment of Commerce, Bureau of the Census 
Manufacture and Sele of Farm Equipment and Related Products. 


1/ Renorts 1931-1934 a available. 
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Horses and Wales on Farms Decrease 


The use of tractors reduces the need for horses and mules on farms 
and, through a decrease in the numbers of work stock, has a marked effect 
upon the agricultural produce available for sale, and also upon the finan- 
cial organization of the farms, Before tractors came into general use 25 
million horses and mules were reported on farms in the United States, 
Since 1920 this number has gradually decreased until only 15 million were 
reported in 1939, Approximately 50 million acres of crop and pasture land 
needed for horse feed in 1920 are now available for other purposes, The 
displacement of work stock on farms should not be attributed wholly to the 
use of tractors, The use of automobiles on farms, which increased until 
about 1930, and the use of trucks for hauling, wore as effective as trac- 
tors in reducing horse and mule numbors, Although the number of trucks 
on farms has not increased greatly in the last few years, commercial haul- 
ing by trucks has further reduced the need for work animals on farms, 

At the present rate of work stock reproduction it seems that horse 
and mulo numbers will be stabilized at about 12,500,000 head, However, 
the recent introduction of the small l-plow tractor may reduce the need 


for horses still further, 
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Rural Blectrification 


Rural electrification is spreading rapidly in the United States 
particularly in the Western, Northeastern, and North Central States, The 
influence on labor used in production is .less striking than in the case 
of tractors and tillage equipment, but electric motors on the farms do 
increase the amount of work a man con do, Such operations as pumping 
water for irrigation or stock use, feed grinding, elevating grain, oper- 
ating mechanical milkers facilitate many details of work on farms, The 
influence on labor may be that of performing unpleasant jobs for the 
farmer but as the work that can be done per man increases there is less 
mésd for family or hired deabor, 

Farms receiving power line service increased from 100,000 in 1920 


tO approximately 1,400,000 in 1938, 
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Per Acre to Produce Wheat and Oats by 
at Different Periods 1909-356 


ed in the United States in 1936 with approximately 
per acre in 1909, The use of tractors and tractor 
ing of wheat production to areas adapted to the use 
t reduced the use of labor to grow and harvest 

ey acre win 1909 to 5.1 hours in keae6, . The most 

the use of labor are in such specialized areas as 
and western cotton areas where the labor require- 
3 or 4 hours per acre and 0,3 to 0,4 hour per 


sster has been a spectacular development in wheat 
use, and large tillage and sceding equipment con- 
'nvin labor required and the increase in acreage 


reas and in the Corn Belt more labor per acre was 
sed in the small grain areas even in 1909, Many 
Xlder types of equipment and mechanization proceeded 
in the small grain areas, Usually there is only a 
srown per farm, The use of small combines will 

i small grains in these areas, 


16 time used to produce an acre of oats in the 
He so ours IneLoug Go 7.9 hours. in 1936,. Wun 
mbers oat acreage declined from 44,000,000 acres 
res in 193.9, 


909-213, BHl9l7-21, C=1927~-31, D=1934-36, 


included in the arcas used in the charts of 
1 labor used on crops are: 


New Hanpshire, Vermont, Massachusetts, Connecticut, 
New York, Pomsylwonia, 
Michigan, Wisconsin, Minnesota, 
diena, Illinois, Iowa, Missouri, 
Maryland, Virginia, North Carolina, Kentucky, 
Tennessce, 
South Carolina, Gcorgia, Alabama, 
Mississippi, Arkansas, Louisiana, 
Oklahoma, Texas, 
ntana, North Dakota, South Dakota, Nebraska, 
Kansas, 
Colorado, Utah, Nevada, New Mexico, Arizona, 
daho, Washington, Oregon, 
orn. a, 
uded arc; Maine, Rhode Island, New Jersey, 
Delaware, Florida, 
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Labor Used Per Acre to Produce Wheat and Oats by 
Arcas at Different Periods 1909-36 


Wheat was produced in the United States in 1936 with approximately 
one-half the labor used per acre in 1909, The use of tractors and tractor 
equipment and the shifting of wheat production to areas adapted to the use 
of large scale equipment reduced the use of labor to grow and harvest 
wheat from 12,7 hours per acre in 1909 to 6,1 hours in 1936, The most 
striking reductions in the use of labor are in such specialized areas as 
the small grain, range, and western cotton areas where the labor require- 
ments were reported as 3 or 4 hours per acre and 0,5 to 0,4 hour per 
bushel, 


The combine-harvester has been a spectacular development in wheat 
production, but tractor use, and large tillage and sceding equipment con- 
tributed to the reduction in labor required and the increase in acreage 
handled per man, 


In the eastern areas and in the Corn Belt more labor per acre was 
used in 1936 than was used in the small grain areas even in 1909, Many 
farmers still used the older types of equipment and mechanization proceeded 
more slowly than it did in the small grain areas, Usually there is only a 
small acreage of wheat grown per farm, The use of small combines will 
probably reduce labor on small grains in these areas, 


On the average the time used to produce an acre of oats in the 
United States dropped from 12,5 hours in 1909 to 7,9 hours in 1956, With 
the decrease in horse numbers oat acreage declined from 44,000,000 acres 
im L925 co 35/000,5000) aeres in 1939, 


Chart Legend: A=1909-13, B=1917-21, C=1927-31, D=1934-36, 


Note: The States included in the areas used in the charts of 
changes in labor used on crops are: 


Eastern Dairy; New Hampshire, Vermont, Massachusetts, Connecticut, 
New York, Ponnsylvania, 
Western Dairy: Michigan, Wisconsin, Minnesota, 
Corms sOhio, Indiana. Telinois, Iowa; Missouri, 
Middle Hastern; Maryland, Virginia, North Carolina, Kontucky, 
Tennessce, 
Bastern Cotton: South Carolina, Georgia, Alabama, 
Delta Cotton: Mississippi, Arimnsas, Louisiana, 
Western Cotton; Oklahoma, Texas, 
Small Grain; Montana, North Dakota, South Dakota, Nebraska, 
Kansas, 
Range; Wyoming, Colorado, Utah, Nevada, New Mexico, Arizona, 
Northwestern; Idaho, Washington, Oregon, 
Caliicriior Cabar orn ie, 
States not included arc; Maine, Rhode Island, New Jersey, 
Delaware, Florida, 
Source of data: Report A-10, Changes in Technology and Labor Requirements 
in Crop Production, Wheat and Onts, National Research Project of Works 
Progress Administration, pp. 95 and 98, : 
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Labor Used Per Acre to Produce Corn and Cotton 
by Areas at Different Periods 1909-36 


The labor used per acre for corn production did not show as marked 
a decrease for the period 1909 to 1956 as has been shown for wheat produc- 
ton, ame has progressed rather slowly in most corn producing 
areas, and it was not until the rubber-tired, general purpose tractor was 
put on the et os that drastic changes in a ion requirements were reported 
in important corn producing areas, However, the labor per acre: on corm 
decreased from about 29 hours in 1909 to about 20 hours in 1966, A part 
of this decrease is due to the use of corn pickers in the Corn Belt, but 
probably more resulted from the use of tractors and multi-row equipment, 
A continuance of mechanization in the Corn Belt and in the Eastern States 
indicates that reductions in the use of labor on corn will continue, 


Developments in machinery for cotton production are not comparable 
to those for wheat or corn, Most cotton is still picked by hand, The 
decrease in labor requiremonts of cotton of from about 105 hours per acre 
in 1909 to about 88 hours per acre in 1936 was partly due to the shifting 
of cotton acreage from areas in the eastern part of the United States, 
where a large amount of hand labor is required, to western areas, where 
the field labor up to picking time can be done with larger machinery and 
where less hand chopping is necessary. Hand picking is still the rule, 
but the development of an acceptable cotton picker would mean a revolution 
in cotton production comparable to that which has already taken place in 
wheat production, Many more workers would be displaced because the shift 
would be directly from hand labor to machine work, whereas in wheat pro- 
duction the shift has involved only the use of more efficient machines, 


Note; Cotton arcas left to right, United State es, Eastern Area, 
Delta Area, Western Area, Periods 1909-11, 1917-21, 
19efmol, 1955-36, 


Source of data: Report A-7, Cotton, and Report A-5, Corn, Changes in 
Technology and Labor Requirements for Crop Production, National Research 
Project, Works Progross Administration, 
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~- LABOR USED PER ACRE 
PRODUCING COTTON IN MAJOR AREAS 


Figure 


1907-11 to 1933-36 


MAN-HOURS PER ACRE 


- VARIATIONS BY AREAS IN LABOR USED PER ACRE IN 


Figure 


PRODUCING CORN, 1903-36 
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The use of tractors, large tillage equipment, power sprayers, and 
diggers has reduced labor to grow and market potatoes since 1909 by 14 
hours per acre in Aroostook County, Maine, Yiclds were increased nearly 
70 bushels. per acre so that the time to produce and market 100 bushels of 
potatoes in 1936 was only 60 percent of that required in 1909, Whereas 
more efficient machine methods reduced labor, the time required to combat 
insects and discascs increased in some aroas, Significant reductions in 
the labor used were made in the digging ond marketing operations, 

Source of data; Report A-4, Changes in Technology and Labor 
quirements in Crop Preduction, National 
search Project, Works Progress Administration, 

Some of the most striking examples of labor-saving cquipment are 
those used on relatively minor crovs, Although these types of equipment - 
the cane stripper, the pick-up baler, the field ensilage cutter, the 
mechanical beet blocker, etc, - have not been used on large acreages, they 
do have an actual or a potential influonce on labor requirements in parti- 
cular sections of the United States, The Bureau of the Census reported 
#240 ensilage harvesters, 410 hay press combines, 1,652 beet lifters sold 


in 1939, Some of the othor types of machines are being developed, 


aa 
i 

4 

- 


= 
— 
7 
f~ 
> 


“wt 
i, : ‘ 4 > | 

on La tne i . y na 2) 84 

: : 

mi ° =| 

; " " ‘7 - 

rr ‘ i id Hy as i J 7 7 = 


— ? ees 
a Ps, al 
Pa 
> 
’ 
= & 
7 + 
: 
i 
J 


2 


o> 


Efficiency in the Use of Labor on Farms in Relation to 
the Size of the Agricultural Enterprise 

Mechanical developments have increased the efficiency of farm 
labor in terms of output per worker and therefore decreased the need for 
labor on farms, Reported employment in agriculture has been declining 
since 1926, The index of the size of the aggregate agricultural enter- 
prise shows an increase in the farm plant until after 1932, An expanding” 
agriculture from 1910 until 1920 cushioned the shock to workers displaced 
through the use of equipment, Since 1932, however, because of extensive 
drought which resulted in crop failures over large portions of the United 
States and partly as a result of acreage adjustment programs, the size of 
the total farm business was smaller in 1936-39 than it was in 1930, This 
decrease in the size of aggregate farm enterprise is reflected chiefly in 
the harvested acreage of wheat, cotton, and corn, The ratio of the index 
of size of the aggregate farm enterprise and the index of employment indi- 
cates, however, that the efficiency of labor has been increasing and that 
fewer individuals were required in 1938 to care for a farm enterprise 


larger than in 1910, 


Note: The index of the size of the agricultural enterprise was 
constructed by weighting the acreage of crops harvested 
each year and the number of livestock reported each year 
by the average labor requirements per unit for each crop - 
and class of livestock as reported for the base period 
1924-29, 


cee et ee A a TR 


Source of data: Series 1910-36, National Research Project of Works 
Progress Administration, 
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Labor in Terms of Production 


ol. 


The effectiveness of labor in terms of production has increased 
more rapidly than in terms of crop acres and numbers of livestock, The 
output per farm worker increased from 79 percent of the 1924-29 base in 
1910 to 112 percent in 1938, Crop failure ~ the result of widespread 
drought - reduced the volume of product in 1934 and 1936, Total employ- 
ment has decreased continuously since 1935, The number of hired workers 
dropped from 2,850,000 in 1930 to 2,346,000 in 1934, In 1958 the volume 
of production recovered but only 2,529,000 hired workers were reported, 
The index of volume Of production stood at 105 in 19659 but the index of 
hired workers was only 85, Greater efficiency in the production of farm 
products and-more effective use of labor tend to decrease the volume of 


employment in agriculture and to decreasc opportunities for reemployment 


within agriculture of the labor displaced by mechanization, 


Note: The index of agricultural production is calculated by 
weighting the, volume of tho different farm commodities 
produced each year by the labor required per unit of 
production during the base period 1924-29, Employment 
figures are the average of the numbers employed the 
first of each month, 
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Source; Data from National Research Project, Works Progress Administra- 
tien, and from the Agricultural Marketing Service, U.&,D.A, 
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Changes_in Labor Used in Particular Areas 


aR eo 


Changes in The Small Grain Areas 


Mechanization yroceeded ravidly in the small grain areas from 1915 
to 1930. The fact that the acreage of crons in some narts of these areas 
increased did not wholly obscure the influence of new methods on labor 
used. Prior to 1930 production expanded mostly as a result of extending 
crop production on range lands. These areas are characterized by large 
farms, extensive cash-grain svstems of farming, and a cuite general use 
of power eaquivment. 


The size of the farm enterprise, measured in terms of labor used on 


mn 


croos harvested and on livestock, increased from 82 percent of the 192u-—39 
average in 1909 to 104 in 1932. Crop failures have been so severe that 
the index has not exceeded 80 since 1935. During the vears when agricul- 
ture was exnanding total employment increased very slightly. More hired 
workers were reported for 1927 than for any other year, and then declined 
rapidly. Compared with nunbers in the period 192h-29, practically the 
same number of familv workers were reported in 1938, but only // percent 
as many hired workers. That is, average employment decreased by the eauiv- 
alent of 50,000 workers. Because of the seasonal nature of harvest work 
more than 50,000 workers were affected. 

The decreased labor requirements are due in vart to drought and 
fewer acres for harvest, but so much is the result of the use of improved 


machinery that a restoration of the former volume of employment could not 


be expected even with favorable crop seasons. 
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Combines Hervest Grain in All Inmortant Producing Areas 


The use of tractor vower with adanted equinment has reduced the 
need for labor, varticul-rlvy seasonally hired labor, in many sections 
of the United States. Of vnarticular importance was the svread of the 
combined harvester-thresher through the imnortant wheat nroducing areas. 
Practically all of the wheat in the herd winter vhent areas is now 
harvested with thocombine. A verv high nercent of the whest in the spring 
wheat areas is now combined. As a result of this equinment a crew of 2 or 
3 men can nov do the same work that vas performed by a crew Or 6 to. LG men 
and can do the vork in less tine. Probsbly 110,000 combines are now in use. 
1/ It has been estimated that somevhere between 100,000 and 200,000 casual 
migrant laborers found emmlovment in the whent areas in WoO 2/ This 
opvortunity for ermloyment has vrnectically disapneared and the extra labor 
required at harvest is for the most nart supplied from local sources. 


Displacement of Labor on Wheat Farms 


An illustration of the effects of the use of tractors and combined 
harvesters on the requirenents of farm Isbor is shorn by comnaring the 
labor needs on a 320-acre Central Kansas farm in 1920 with the labor force 
needed with vresent equipment and: nractices. In 1920 this farm was oper- 
ated by one man with the help of a son during the summer scason and hired 
lebor the equivalent of an additional man for aporoximstely 90 davs. 

With the equipment now in general use in the area only about 10 davs of 
work would need to be hired, and nrobablv this extra vork vould be obtained 
by exchanging labor vith other farmers in the neighborhood. 


Source of data; Labor needs adjusted from farm record in 
files of Division of Farm Management and 
Costs, Bureau of Agricultural Economics. 


1/ Estimate, Inmlement and Tractor, July 5, 1939, 
2/ U. S. Devt. Agric. Bul. 1020, Harvest Labor Problems in “heat Belt, 
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LABOR ON A 320-ACRE CENTRAL KANSAS FARM, BY WEEKS 
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Changes in Labor Used in the Corn Belt 


Developments in the Corn Belt have tended to decrease the need for 
both family and hired lsbor. Table 2 indicates that the size of the enter-— 
prise measured in terms of harvested crops and numbers of livestock decreased 
somewhat during the period of 1920 to 1930 and has remained at about or 
slightly below the 1924-29 level since 1930. Production in 1937, 1938, and 
1939 was high but employment of hired workers has been only about 80 vercent 
of emplovment during the base period. The average emnlovment of family 
workers is revorted at about the level of the base neriod. Probably an 
average of 59,000 fever workers were hired in 19%8 than in 1930. 


The preponderance of family-sized farms and the development of 
labor saving machinery for use in neak labor onerations, such as corn 
picking, would indicate that further decreases in hired labor in this area 
can be anticinated. 


The Corn Picker Reduces Hired lebor Needs in the Corn Belt 


The use of the mechanical corn picker in the Corn Belt is elimina-— 
ting the need for seasonal workers at corn picking time. The areas in 
which the mechanical field picker is used coincide.with the areas in which 
hired workers found employment during the corn harvesting season. Although 
less than half of the corn even in the intensive corn producing areas was 
harvested with pickers in 1938, the use of nickers seems to be increasing 
and the opnortunity for seasonal emnplovment is lessened. 


With a two-row nicker and facilities for hauling and cribbing corn, 
yields of 60 to 70 bushels ner acre can be harvested with only 14 to, 2 Ten 
hours per acre. Hand picking and scooping would require about 9 man hours 
per acre to harvest a 70 bushel yield. 1/ 


For the United States as a whole the increased use of labor-saving 
equipment offers an explanation for the lessened requirements for hired 
labor. Introduction of new equivment in the corn area, in the western dairy 
area, and in the small grain area coincides with reductions in the use of 
hired workers. 


1/ U.S.D.A,, Farmers Bul. 1816, Mechanizing the Corn Harvest. 
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Changes in Size end Number of Ferme 


The census shors in broad outlines the change in sizes of f-rms in 
the United States. ‘The number of farms renorted in 1935 (6,212,000) was 
364,000 ereater than the number reported in 1920. Most of this incrense 
was accounted for by the number of farms which were smaller than 10 acres. 
The increase in farms smaller than 20 acres, 457,000, was greater than 
the increase in all farms. An incrense in the nuvber of farms larger than 
175 acres and a decrease in the size &rouns between 20 snd 174 acres 
suggests a shift from the modal size to both extremes. 

Selected areas in which the influences of mechanizntion may he 


noted indicate a shift from large ferms in the spring wheat areas and an 


‘increase in 160 acre farme. In the cesh corn area the shift was from 


160 acre farms to larger or smillet farpme.In the older cotton area the 
total mumber of farms decreased and the changes in farm size mav be due 
to new svstems of farming, but the tendency was definitely torard larger 
farms. The contrary development in the western cotton nrea increased 

the number of farms and annarently led to emaller farns. This chanse 
reflects a change in tyne of forming which gives more emuhasis to cotton. 
The marked change in the northwest wheet area ras tovard a higher oro- 
portion of verv large or very snall farms. 


In most areas such as general farming or livestock producing areas 


small chnanzes. Drastic chanees in size such 


Q 
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Gk 
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the census renorts indi 
as are exovected in the newer whent regions vere encournged bv large scale 
machinery, but also were due to the adjustment of svstems of farming to 


meatural conditions. 
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Table 4. 


Percent of Farms of Different Sizes in the 
United States and in Selected Areas, 1970 and 1935 
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Peta trom U.S. Census 


Crand Forks and Morton Cos., N. Dak, and Spink GCo., S. Dak. 
Hord-=anc, Thomas Coa.), Kansas, Swisher GCo., Texas. 

Douglas Co., ilimnois Pocahontas Co., lora. 

Hemeock Co., LI lows, County, Lowa. 

Greene Co., Georgia and Tallapoosa County, Alabama. 

Inbbock Co., Texas and Tillman Co., Oklahoma. 

Sherman Co., Oregon and Whitman Co., Weshington. 
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Acreage of All Crops Per Farm in Selected Areas 


1909, 1919, 1929, and 1936 
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Data from National Research Project, Works Progress Administration. 
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Grand Forks and Morton Cos., N.Dak.; Spink Co. 
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Greene and Putnam Cos., Ohio; Clinton Co., Ind. 
Douglas Co., I11.; Pocahontas Co., Iowa. 
Medina Co., Ohio; Lancaster Co., Pa. 
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Mechanization Increases Size of Farms 


On the basis of actual time requirements on crons one would exnect 
some drastic adjustments te follow the introduction of machinery. In some 
instances these adjustments are made. In the wheat producing areas the 
tractor and combine stepned un the acreage that could be handled by one 
man and one unit of nower and machinerv from 200 to 250 acres to 500 to 
800 acres. Rates of doing work were increased so that one man with less 
additional help than he formerlv reauired could double his acreage. A 
study in the High Plains cetton area in Texas during the neriod of 1931 
to 1937 shows for a group of 10 farmers for which information is available 
a pronounced shift from 1-~ and 2-—row horse eaquinment to 2-row or larger 
tractor equivment. In seven vears the vroportion of farmers using tractors 
increased from 25 to 79 nercent. Although only cne farmer in 10 was using 
3- or 4-row tractor equinment, 86 nercent used 2-row or larger equipment 
exclusively. Adjustments in crop acreage to fit units of equinment were 
less pronounced than the tendency to select power units to overate the 
land under the control of one man. Table 4 shows the votential changes 
in farming assuming that certain units of ecuivment would be used. If 
mechanical cotton nicking becomes practicable a more rapid shitt in the 
direction of larger units might be forecast. 


A studv in Minnesota to learn the relation between tractor use 
and changes in farming indicated that in that State changes in size of 
farms were made slowlv. In the cash grain areas 50 vercent of the farmers 
with tractors said they increased the size of the farm after huving a 
tractor. In the dairy and livestock areas most farmers reported no change 
in the size of farm although about 25 percent of the farms did increase 
in size. In all areas about one-third of the farmers said tractors 
decreased the amount of hired labor, but in areas where farmers reported 
larger farms thev revorted an increase in hired lsbor also. 


Conclusions from a brief studv in Pennsylvania were that few 
farmers increase their cron acreaze as a result of substituting tractors 
for horses. On the other hand, reports from Virginia indicated that some 
farms were enlarged as they were mechanized. 
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Table 5, Number of Operating Units Necessary Assuming 
Various Levels of Operating Efficiency 
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: Average acreage :Number of “farms necessary ft 


Equipment - Ctocroplend- per “the operation qf the crop a¢te- 
ee arm _.jage in five main counties 
: . | : :Percentage of number 
: 2 Nar nber ;oF farms_ in 1934 
One-row horse drawn : 100 15,260 : 146 
Two-row horge drawn : 180 : &,ue0 : an 
Two-row tractor drawn : 250 eae 58 
Four-row tractor drawn : 450 So csi 33 
Average of all farms : . ‘ 
(1935 Census) : 167 aL tas 100 
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Bonnen, C. A, and Magee, A. C. Some Technological Changes in the 
High Pig ne Cotton Area of Texas, Journal of Farm Economics, Vol. XX, 
No. 3, August 1938) 5.9612 
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THE INFLUSNCE OF MECHANIZATION ON Fare EMPLOYM@NT 


Mechanization in the wheat producing areas and in the Cor Belt 
has been accommanied by a versistent, if slowly working tendency to increase 
the average size of farm. The tendency is a verv natural conssquence of the 
use of vnover and equinment which enables one man to prepnre land, seed and 
harvest an acreage for crops greater then he could handle with horse power. 
As the tvoical family farm increased its acreage other farms had to be re- 
duced in size and still others were absorbed in the enlarging vrocess. 

The adjustment process, although it is too recent in most sections 
of the United States for the final agricultural pattern to be clearly 
evident, seems pointed toward fever and more highly commercialized farms 
in the commercial farming areas «nd more noncommercial farms in areas of 
low productivitv. 


The avnilabilitv of the recently develoved small tractor mav arrest 
the movement townré consolidation and enl-rgement of farms in certain areas 
where the size of unit is large enough to nermit economic use of the new 
power unit. However, the smaller power unit mry set in motion the forces 
toward ogricultural reorganization in regions not vet touched by the 
influence of mechanization. 


The adantability of the all-purpose tractor and the need for adequate 
nower on the heavy and more fertile soils has alreadv initiated some elenif— 
icant develooments in vlantation reorganization in the South. Mechanization 
in the South has lagged behind other ~egions partlv becsuse of the need for 
hand labor in the cotton chopning and nicking overstions, and partlv because 
the crooner system did not lend itself to the use of mechanicrl power. The 
nast few vears have brought a chenge from horse to tractor yower and with 
it a shift from share-cronver to hired Inbor in some Southern arenas. Dis- 
placement of families is one vhase of the current reorganization. 


Some families left the land and others were placed on a hired labor 
basis. Emnlovment practices sre not uniform between areas, but in one 
nlantation aren the proportion of the crop acreage handled by shnre-tenants 
had decreased from 1933 to 1936 from 13 to 6 nercent, the acresge handled bv 
share-cropners decreased from 55 to 42 nercent and the acreage handledubv 
wage workers increased from HOF tO54 percent. 


This change of status cannot be attributed fletlv to either a reduction 


of cotton acreage or to mechanization. Regardless of whether tractors or 
mules are used the vrices of cotton, wages of cotton leborers, and alterna- 
tives for workers tended to increase the acreage of "wage cotton". Through 
the period 1933 to 1936 the income advantage was.in favor of the wage 

cotton system. A recent Denartment publics tion, U.S.D.A. Techniccl Bulletin 
No. 682 states, "A continuation of the income advantage of using wage labor 
probably will result in an increase in wage operations ~~ particulerlv if 
additional economies can be achieved through the use of wage labor in con-— 
Junction with large scnle machinery", 
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Mechanization is one contributing factor to the adjustment in organ- 
ization and size of units Siniler trends sre shorn by areas regardless of 
the extent of power ehauses and it is therefore difficult to isolate and 
measure the influence of the tractor alone. A stud:r made in a number of 
Arkansas sreas suggests that vith the plantation organization, one tractor 
would permit the elimination of two worker familice. 


Similar conclusions regarding the effect of mechanization on labor 
in the cotton areas are drarm from estimates of the number of families 
required to onernte a plentation of 750 cron acres in the Mississipni Delta. 
These are for a system of: 


(1) Mule power oniy, grain vurchased, all rork done with resident 
share-cropners — lO families. 


(2) Mule pnorer onlv, grain produced, all rork done with share- 
croppers — 3 families 


9) tractor power, wage labor maintained on the nlantation to do 
work wrior to harvest — Si famiides: 


So long as cotton must be nicked by hand the need for harvest lnbor 

will orevent complete displecenent of cotton nOrmerS, ret ‘tractor use wil] 

reduce the need for many resident workers in the south. The rate of family 
Hae cement would undoubtedly be lower in other areas than in those areas 
where the vlantation orvanization mrevails, and in some of the rougher areas 
mechanization will necescarilv vroceed slowly, yet it is not unreasonable 
to assume that within the next decade the tractors used in the South will 
nearly double and that as a result as manv as 400,000 families now living 
on farms will be disnlaced and that more will assume the status of hired 
workers. 


Outside of the cotton nroducings areas, the trend to greater mechanig-— 

ation would continue the vresent tendency to reduce the ne ear on farms 
and increase the acreages per farm in conmercial agricultural areas. The 
use of small tractors should have the effect of Stabilizing the size of farm 
with no revolutionary change in size in some general farming areas. Horever, 
adjustments are still to be made in areas mechanised during the vast 10 vears 
(excent in the wheat and fruit mroducing areas where adjustments are fairly 
complete) and » continuation of ferner displacement and further reduction of 
labor can be exnected. 


The reported emplovment in agriculture indicates that the average 
number of workers for the vear was 544,000 less in £939 than, im i930. 
The average nunber of hired vorkers for the vear was 4/1,000 less in 1939 
than in 1930. Some nart of this disvlacement was due to the severe drought 
Over large areas of the Plains States but much was the result of changed 
methods of yroduction and changes in svstens of farming. The influence of 
technical change probablv will continue to be eli WA ericul ture: and. a 
conservative estimate would nlace the number of workers to be displaced 
during the next decade at a fizure only slightlv below that of the vast 
10 vears. Even with no new developments, snd barring a wage level so low 
that the trend to mechanization would be retarded, the disnlacement of 
350,000 to 400,000 workers in agriculture may be ante inated, 


ory ¥ q 
hy ae 7 
Ve al 
au , { ‘By 
HVAT ae ae 
y 
a iq 
a 7 ; 
a 
/- 
aa 
De 
ive : 
roy ' 
4a 
ays 
‘tf r 
ae 
r j 
By 
7 A 
ee 
. 
a”) 
f . 
7. ‘ 
a) 
ad 
Pa dhe”, Bite 
“4g Ta 
a 
| : 
bo 
ome 
‘ 
_ i ste 
oy 
Hie 


{> 


pie 
tes 


ihe <a 
rt 


Oe 


a 


‘7 


“e 


‘ ee ee 


" 4 ret 


QTR aaron re 
‘alt “ i etfs 
; er 
aime Wa) We m4 
| a a 4 ; 
‘ ios 7} 
+ ei  . m s. 
os rae 
<a * L  ) ' As ~ 7 
? wes pA 4 zs 
ar as aa ns hil 
: MP, Qa “a: 
Pai } Se 
; ; 
c 
> ‘ 
‘ : i ‘ - Y a Ss 
| : gH gil gd he 
" t ft a“ 
i A 
vee | | ‘ ae ' f vv 
. 4 %s 
’ ’ - 4H 
. . 
9 
a 
" ’ 
‘, 
. 
; ; an 


of ‘ a 


Lee eee 
Ong, woe 


yr 
aah 


FARM EMPLOYMENT: AVERAGE ANNUALNUMBER OF PERSONS 
EMPLOYED IN THE UNITED STATES, 1930-39 
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(MILLIONS) Total farm employment 
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